Background: It is important to evaluate preoperative anxiety and prepare sedation when performing dental surgery under local anesthesia. Spielberger's State-Trait Anxiety Inventory (STAI) is useful for predicting preoperative anxiety. State anxiety is defined as a subjective feeling of nervousness. Reduction in the number of the state anxiety items (questions) will be clinically important in allowing us to predict anxiety more easily. Method: We analyzed the STAI responses from 1,252 patients who visited our institution to undergo dental surgery under local anesthesia. Multiple linear regression analysis was conducted for 9 groups comprising anxiety level determinations using the STAI; we then developed a coefficient of determination and a regression formula. We searched for a group satisfying the largest number of requirements for regression expression while setting any necessary conditions for accurately predicting anxiety before dental surgery under local anesthesia. Results: The regression expression from the group determined as normal for preoperative state anxiety was deemed the most suitable for predicting preoperative anxiety. Conclusion: It was possible to reduce the number of items in the STAI by focusing on "Preoperative anxiety before dental surgery."
INTRODUCTION
The oral area is innervated by the trigeminal nerve and has a low pain threshold; patients often experience anxiety and fear before dental procedures [1, 2] . It is inferred that anxiety will be relatively higher before dental surgery, such as wisdom tooth extraction under local anesthesia.
To smoothly and safely perform dental surgery under local anesthesia, it is necessary to quantitatively evaluate the anxiety before surgery to identify patients with a high degree of anxiety. In those cases, the practitioner may implement an appropriate whole-body management method such as psychosedation.
The Spielberger State-Trait Anxiety Inventory (STAI) [3] can be used to simultaneously evaluate the levels of state and trait anxiety. State anxiety is defined as a subjective feeling of nervousness. Trait anxiety is an individual's underlying tendency to perceive a situation a certain way.
We assessed presurgical anxiety using the STAI and Numerous studies have reported that anxiety can be correctly judged using the STAI, even if the number of questions on specific subjects related to state anxiety is reduced [4] [5] [6] [7] [8] [9] . We focused on characteristic questions on state anxiety before oral and maxillofacial surgery under local anesthesia. We report on methods for reducing the number of questions on state anxiety in the STAI-form X that can be administered before dental surgery under local anesthesia.
MATERIALS AND METHODS
This study was approved by the Ethics Committee of Fukuoka University Hospital (Number 16-2-19). The STAI-form X (STAI-X) used in this study was the Japanese version [10] . We analyzed 1,252 questionnaires in which all items of the STAI-X were completed by patients who visited our hospital from September 2009 to February 2015 to develop a plan for surgery under local anesthesia.
The answer sheet for the STAI-X is a double-sided page; the front contains questions on state anxiety (Table 1) (Fig. 1) . We extracted gender, age, the trait anxiety. More specifically, the condition is that the US-proportion of the HH group is the largest, followed by the HN group, the NH group, and the NN group. In terms of the value obtained by regression expression, false positives-including US-may be at higher risk to become false negatives included in the LS. Therefore, in addition to this condition, we decided to search for a regression expression to determine a US-proportion greater than 60%.
RESULTS
The STAI responses of 820 women and 432 men were Table 2 .
In the multiple regression analysis (using the BFM) of (Table 3) . 
SN group: patients with normal state anxiety, NH group: patients with normal state anxiety and high trait anxiety, NN group: patients with normal state anxiety and trait anxiety, HH group: patients with high state anxiety and trait anxiety, HN group: patients with high state anxiety and normal trait anxiety, Number: Number of question items anxiety, particularly before dental surgery under local anesthesia. For example, the anxiety level can be judged with a contribution rate of 86% by the following four questions: ② I feel secure; ⑩ I feel comfortable; ⑮ I am relaxed; and ⑰ I am worried (Tables 1, 3) .
DISCUSSION
Mental stress such as anxiety and fear at the time of oral and maxillofacial surgery affects breathing, easily changes the circulatory dynamics [11] [12] [13] , and can be a trigger for serious complications. In addition, Okawa et al. reported that patients with greater anxiety in the treatment environment feel more pain; thus, it is important to reduce anxiety in order to alleviate pain during treatment [14] .
To perform safe and comfortable oral and maxillofacial surgery, it is necessary to evaluate a patient's level of anxiety before the operation and to consider appropriate management strategies, such as psychosedation.
The STAI has been reported to be useful for evaluating anxiety and fear in patients before surgery [2, 15, 16] . The STAI is a psychological test that was created based on the "anxiety of the trait and state model" by Spielberger et al [3] . The STAI-X has been standardized in Japan focusing on those that are relevant to the time before dental surgery, it will be possible to assess the anxiety levels of patients more easily. In the present study, the trait anxiety levels of 54.07% of the patients were graded at stages ≥ IV, whereas the state anxiety levels of 66.53% of the patients were graded at stages ≥ IV. The results clearly indicated that state anxiety tends to be high before dental surgery. In this study, we examined the extent to which the question items can be reduced while still reliably predicting anxiety before dental surgery under local anesthesia using the state anxiety section of the STAI-X. Mistakenly identifying patients with high anxiety as those with low anxiety prevents sufficient preoperative preparation and leads to more clinical problems than mistakenly identifying patients with low anxiety as those with high anxiety. For the purpose of ensuring safety during the perioperative period, we set and examined the best conceivable conditions and found that the regression expression obtained from the SN group best met the conditions.
Preoperative anxiety is believed to be correctly determined by asking only the required question items of R 2 for reference in Table 4 and comparing the score obtained by substituting the answers into the regression expression using the coefficient and intercept, in the evaluation stage criteria of the STAI-X (Fig. 1 ).
In conclusion, we examined reducing the questionnaire items on the STAI-X to better extract patients with a high degree of anxiety, particularly before dental surgery under local anesthesia. The best method was shown to be use of the regression expression obtained from patients for whom state anxiety was normal, regardless of the stage of trait anxiety. 
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